
US007556204B2 

(12) Ulllted States Patent (10) Patent N0.: US 7,556,204 B2 
Jacobsen (45) Date of Patent: Jul. 7, 2009 

(54) ELECTRONIC APPARATUS AND METHOD 2004/0160419 A1 8/2004 Padgitt 
FOR SYMBOL INPUT 2005/0154798 A1 * 7/2005 Nurmi ......................... .. 710/1 

(75) Inventor: Niels Jacobsen, Dragor (DK) 
FOREIGN PATENT DOCUMENTS 

(73) Asslgnee: Nokla corproatlon, Espoo (Fl) CA 1200026 Al 1/1986 

( * ) Notice: Subject to any disclaimer, the term of this W0 9934574 A 7/1999 
patent is extended or adjusted under 35 

* examiner 

(21) Appl. No.: 11/406,490 Primary ExamineriSeung H Lee 
(74) Attorney, Agent, or FirmiPerman & Green LLP 

(22) Filed: Apr. 19, 2006 
(57) ABSTRACT 

(65) Prior Publication Data 

Us 2007/0247436 A1 OCR 25, 2007 An electronic apparatus having a user interface for symbol 
input is disclosed. The apparatus has a display and an input 

(51) Int- Cl- device having an elongated touch-sensitive sensor area and 
G06K 7/10 (2006-01) capable of detecting user actuations of a plurality of sensor 

(52) US. Cl. ................ .. 235/472.01, 235/375, 235/439, positions along a main axis Of the elongated touch-sensitive 
235/476 sensor area. The apparatus also has a processing device 

(58) Field of Classi?cation Search .......... .. 235/472.01, coupled to the display and the input device. In response to a 
235/373, 376, 439, 444, 476; 345/173; 455/466; user actuation ofa current sensor position among said plural 

715/835; 341/23; 710/1 ity of sensor positions of the input device, the processing 
See application ?le for complete search history. device determines, from the current sensor position, a current 

, symbol position in a symbol sequence, and then controls the 
(56) References Clted display to indicate a current symbol held by the current sym 

U_S_ PATENT DOCUMENTS bol position in the symbol sequence. 

5,748,512 A 5/1998 Vargass 
7,359,723 B2 * 4/2008 Jones ....................... .. 455/466 

202 
\ 

17 Claims, 7 Drawing Sheets 

2073 
220 f 

/222 



US. Patent Jul. 7, 2009 Sheet 1 of7 US 7,556,204 B2 

Mobile telecommunications 

Internet server 

Internet client 



US. Patent 

200x4 

ii 
Jul. 7, 2009 Sheet 2 0f 7 US 7,556,204 B2 

B 
C 
D 

.x.. 
Y 
Z 

211 + 5 
204b/ v¥Q+ \204 

E) + Q’ c myth/Q , ®'\-204c 
204/“ @CDCD 204'” +0+ \204e 

coo/‘2°48 204d/@ 6 O 
205 @@O 205/"€> 21 

“booo 
Fig 2a Fig 2b 

Prior An‘ 

306 35_0 m m 
E —- Symbol-handling Other Other E 

application application application Display 

330 332 
.3@ -— .—. a 

Bluetooth Transport, netyvork _ Application MN“ —| 
& connectivity handler 338 

l | I Input 
m i devices 
"DA Real-time operating system 

3i 
Other l/O 

EA. .QQQ .322 
SIM card CPU Memory 

Fig 3 







US. Patent Jul. 7, 2009 Sheet 5 of7 US 7,556,204 B2 

Fig 5b Fig 5a 



US. Patent Jul. 7, 2009 Sheet 6 of7 US 7,556,204 B2 

M Oi 0 5 

Fig 5f Fig 5e 

Fig 5h Fig 5g 



US. Patent Jul. 7, 2009 Sheet 7 of7 US 7,556,204 B2 



US 7,556,204 B2 
1 

ELECTRONIC APPARATUS AND METHOD 
FOR SYMBOL INPUT 

FIELD OF THE INVENTION 

The present invention relates to symbol input for electronic 
equipment, and more particularly to an electronic apparatus 
having a user interface for symbol input Which involves a 
display and a touch-sensitive input device. The invention also 
relates to an associated method and computer program prod 
uct for symbol input. 

BACKGROUND OF THE INVENTION 

Electronic equipment according to the above is often por 
table. A common example of a portable electronic apparatus 
is a mobile terminal having a Wireless telecommunication 
interface to a mobile telecommunications netWork compliant 
With for instance GSM, UMTS, D-AMPS, CDMA2000, 
FOMA or TD-SCDMA. A typical mobile terminal 200 is 
shoWn in FIG. 2a in the form of a mobile phone. In a Well 
knoWn manner, this prior art mobile terminal 200 comprises 
a speaker or earphone 202, a microphone 205, a display 203 
and a set of keys 204 Which includes a l2-button keypad 20411 
of common ITU-T type (alpha-numerical keypad represent 
ing characters “0”-“9”, “*” and “#”), and soft keys 204b, 
2040. In addition, a joystick 211, or other type of navigational 
input device (eg scroll keys, touchpad, four/?ve-Way navi 
gation key, or rotator), is also provided. Other Well knoWn but 
not illustrated external components include volume control 
keys, poWer-on button, battery, charger interface and acces 
sory interface. 

Market demands have forced mobile terminals to become 
smaller and smaller. The l2-button ITU-T keypad is a limit 
ing factor in this respect Which restricts the design of mobile 
terminals, since it must have certain physical minimum 
dimensions in order to remain operable by the ?ngers of a 
human user. 

On the other hand, the ITU-T keypad plays several impor 
tant roles in modern mobile terminals and do not function 
only as a dialing keypad for manual entry of telephone num 
bers to call, but also as an alpha-numeric keyboard for text 
entry, as a game control for video games, etc. As regards text 
entry, each key in the ITU-T keypad often relates to several 
characters. A single key may, for instance, relate to the char 
acters “a”, “b” and “c”. Pressing the key once produces the 
character “a”, pressing the key tWice Within a short period of 
time produces the character “b”, and pressing the key three 
times Within a short period of time produces the character “c”. 
Pressing the button tWice slightly more sloWly produces tWo 
“a”:s. It is rather sloW to use an ITU-T keypad in this a manner 
for character input; therefore, various methods for facilitating 
text entry With an ITU-T keypad have been developed. One 
Well knoWn example is T9 character prediction functionality. 

The users of input mechanisms based on ITU-T keypad 
With character prediction functionality Will have indirect 
access to the target character in the sense that they can press 
a key that represents 3-6 characters (e.g., “abc” on key “2”). 
This indirectness implies that a user Will easily locate the 
target character. HoWever, the prediction functionality has the 
negative effect that the user needs to validate the input on 
displayie.g., Whether hitting the “2” key is interpreted as 
“a”, “b” or “c”. This is a negative aspect that typically requires 
time consuming user validation. 

Attempts have been made to replace the relatively large 
ITU-T keypad With an alternative but much smaller input 
device. For instance, some prior art mobile phones use a 
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2 
mechanical rotator With character prediction functionality for 
character input. The rotator is typically used for navigating 
among a presented alphabetical character sequence With an 
appended set of prediction characters available for selection. 
While these devices have proven easy to learn for the users, 
experience nevertheless shoWs that even expert users Will 
suffer from sloW character input rates. The reasons for this are 
believed to include the following. 

1) If the prediction characters do not match With the user’ s 
target character, the user has to potentially scroll many turns 
on the mechanical rotator to locate and ?nd the target char 
acter in the alphabetical sequence; determining Whether the 
target character is among the predicted characters and the 
many turns on the rotator are time consuming and sloW doWn 
overall performance. 

2) Each time the target character is found and high 
lightediWhether through the prediction characters or the 
alphabetical sequenceithe user needs to lift his ?nger from 
the rotator and move it to a separate select key to select the 
highlighted character, and to continue the character input the 
?nger needs to be moved back to the rotator. Both these ?nger 
movements are time consuming, and even for an expert user 
this time penalty cannot be compensated. 

SUMMARY OF THE INVENTION 

In vieW of the above, an objective of the invention is to 
solve or at least reduce the problems discussed above. In more 
particular, a purpose of the invention is to provide a user 
interface for an electronic apparatus that alloWs a smaller 
apparatus design With feWer elements involved in symbol 
input, Where the symbol input is nonetheless fast, intuitive 
and accurate. 

Generally, the above objectives and purposes are achieved 
by an electronic apparatus, and a method and a computer 
program product for symbol input in an electronic apparatus, 
according to the attached independent patent claims. 
A ?rst aspect of the invention is an electronic apparatus 

having a user interface for symbol input, the apparatus com 
prising: 

a display; 
an input device having an elongated touch-sensitive sensor 

area and capable of detecting user actuations of a plurality of 
sensor positions along a main axis of said elongated touch 
sensitive sensor area; and 

a processing device coupled to said display and said input 
device, 

Wherein the processing device, in response to a user actua 
tion of a current sensor position among said plurality of 
sensor positions of said input device, is con?gured to: 

determine, from said current sensor position, a current 
symbol position in a symbol sequence, and 

control said display to indicate a current symbol held by 
said current symbol position in said symbol sequence. 

Advantageously, the processing device is con?gured to 
control said display for presentment of said symbol sequence 
in a predetermined and ?xed order, and to control said display 
to indicate said current symbol held by said current symbol 
position by marking it as available for selection. 
By “presentment of said symbol sequence in a predeter 

mined and ?xed order” is meant that the symbol sequence is 
shoWn statically in an area of the display Without changes in 
contents, order or position at least betWeen tWo subsequent 
symbol inputs. 

This means that the user may conveniently use the elon 
gated touch-sensitive sensor area of the input device as a 
means for navigating among the various symbols of the pre 
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sented symbol sequence, Where the symbols have a ?xed 
order Which is Well known to the user and therefore facilitates 
quick and accurate symbol navigation by actuation of the 
elongated touch-sensitive sensor area at desired sensor posi 
tions. 

For instance, in an embodiment Where the symbol 
sequence contains linguistic symbols such as Latin characters 
(eg “A” to “Z”, “a” to “Z”, or a subset thereof), the prede 
termined and ?xed order may be alphabetical. Correspond 
ingly, When the symbol sequence contains Arabic numerals 
(eg “0” to “9”, or a subset thereof), the predetermined and 
?xed order may be numerical. Some embodiments may relate 
to other types of symbol sequences, including but not limited 
to punctuation symbols (“special characters”), Cyrillic char 
acters, Chinese characters, Japanese Kanji symbols, Japanese 
Hiragana characters or Japanese Katakana characters, 
Wherein the predetermined and ?xed order may be an order 
Which is typical and natural for the symbol set or language in 
question. 

In some embodiments, the entire symbol sequence, or indi 
vidual symbols therein, may be in the form of icons, etc, 
representing selectable actions in the user interface rather 
than linguistic symbols. Combinational embodiments are 
also conceived, Where one and the same symbol sequence 
contains both linguistic symbols and user interface actions. In 
one such embodiment, one symbol in the symbol sequence 
serves for sWitching betWeen different symbol sets, such as 
betWeen Latin upper case, Latin loWer case, Arabic numerals 
or special characters. 

In some embodiments, the symbol sequence is hierarchi 
cally arranged, such that some symbols may represent nodes 
(like folders or catalogs in a ?le system or menu system), 
Whereas other symbols may represent leaves (like ?les or 
menu items, or individual characters). 

Marking “said current symbol held by said current symbol 
position” “as available for selection” may e.g. involve high 
lighting said current symbol or otherWise momentarily give it 
a visual appearance distinctly different from other symbols in 
the presented symbol sequence. 
A display area of said display may located at a surface of an 

apparatus housing of said apparatus, adjacent to the elongated 
touch-sensitive sensor area of said input device. The symbol 
sequence may be presented near a border of said display area 
adjacent to and in alignment With the main axis of said elon 
gated touch-sensitive sensor area, such that the sensor posi 
tions of the sensor area are aligned With respective ones of 
said symbol positions of the presented symbol sequence. 

In some embodiments, both the display and the elongated 
touch-sensitive sensor area are provided in or at a front sur 

face of the apparatus housing. More particularly, in one 
embodiment the sensor area is located closely outside a right 
most borderportion of the display (as vieWed by a typical user 
When holding a portable electronic apparatus in a typical 
operating position). Such an arrangement is bene?cial par 
ticularly for a right-handed user, since it Will alloW him to use 
the apparatus With a one-handed grip, the ?ngers of the hand 
holding the apparatus and the thumb of the hand scrolling up 
and doWn along the main axis of the touch-sensitive sensor 
area so as to actuate it at desired sensor positions by depress 
ing With the thumb. 
An embodiment particularly suited for left-handed users 

may instead have the elongated touch-sensitive sensor area 
provided closely to the left of the display. Embodiments 
Which are particularly suitable both for right-handed and for 
left-handed users may have dual sensor areas, one to the left 
of the display and one to the right. Alternatively or addition 
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4 
ally, the or one elongated touch-sensitive sensor area may be 
located near a loWermost border portion of the display. 

The input device may conveniently be implemented by a 
touch-sensitive sensor selected from the group consisting of: 
a resistive touch-sensitive sensor, a capacitive touch-sensitive 
sensor, an acoustic Wave sensor, an accelerometer sensor, an 

optical (e.g. infrared) sensor, an electromechanical sensor, an 
electromagnetic sensor, or any combination of the above. 

In case of for instance a capacitive or resistive touch 
sensitive sensor, its sensor area may be sensitive to actuations 
in a large number of sensor points in an elongated tWo 
dimensional sensor matrix. In such a case, the elongated 
tWo-dimensional sensor matrix may be logically divided into 
consecutive sub areas along the main axis, each sub area 
forming one sensor position. In other Words, all actuations of 
a sensor point Within a particular sub area of the sensor matrix 
Will represent one particular sensor position, Which in turn 
Will represent one symbol position in aforesaid symbol 
sequence. 

On the other hand, in case of for instance an electrome 
chanical sensor implemented as an array of collapsible domes 
underneath a ?exible surface (much like the structure Which is 
typically used in commonplace key mats e. g. for ITU-T-type 
keypads), there may be a one-to-one relation betWeen the 
collapsible domes and the sensor positions (one particular 
dome Will represent one particular sensor position). 

In an alternative embodiment, the input device and the 
display are jointly implemented by a touch-sensitive display, 
said elongated touch-sensitive sensor area of the input device 
being implemented by a particular display sub area of the 
touch-sensitive display. 

The processing device may be further con?gured to detect 
the occurrence of a selective event on said touch-sensitive 
sensor area of the input device, and in response cause selec 
tion of said marked symbol as a current input symbol. 

Thus, since the touch-sensitive area is used both for navi 
gation among the available symbols and for selection of them, 
the need for a separate select key, etc, is avoided. This 
arrangement has bene?ts in that it saves components and 
therefore costs, in that it alloWs a compact apparatus shape, in 
that it alloWs quick and accurate input, and in that it further 
facilitates one-handed use. 

In an embodiment Where aforesaid user actuation involves 
a certain force of actuation by the user onto said touch 
sensitive sensor area, the selective event may be detected as a 
further user actuation of said touch-sensitive sensor area, the 
further user actuation involving a larger force of actuation 
than said certain force of actuation. 

Thus, the user may depress the touch-sensitive sensor area 
at the desired sensor position, using a certain force, so as to 
mark the desired symbol, and then make the selection of the 
desired symbol by pressing harder on the touch-sensitive 
sensor area, Without suspending the engagement With the 
touch- sensitive sensor area in the meantime. 

In an alternative embodiment, the user may instead com 
mand selection in a “point and click” manner, i.e. by lifting 
the thumb (etc) after marking of the desired symbol and then 
quickly reapplying the depression by the thumb so as to 
perform the selection. 

In yet an alternative embodiment, the processing device 
may cause the selection by detecting the lapse of a predeter 
mined timeout period of maintained engagement With the 
touch-sensitive sensor area Without movement of the thumb 
(etc). Thus, in this alternative embodiment, the user Will mark 
the desired symbol by touching the touch-sensitive sensor 
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area With the thumb (etc), and then keep the thumb steady for 
a certain time, Wherein the processing device Will automati 
cally cause the selection. 
Where each sensor position among said plurality of sensor 

positions is associated With a respective symbol position in 
said symbol sequence, the processing device may be con?g 
ured to determine said current symbol position from said 
current sensor position by choosing a symbol position With 
Which said current sensor position is associated. 

Thus, in such an embodiment, the current symbol Which is 
marked for selection Will be the symbol Whose associated 
sensor position is closest to the point of actuation on the 
touch-sensitive sensor area. 

In an advantageous embodiment, the processing device has 
access to symbol prediction functionality and is con?gured to 
determine said current symbol by: 

determining a candidate symbol held by a symbol position 
With Which said current sensor position is associated; 

selecting a range of symbols from said symbol sequence, 
said range including said candidate symbol; 

determining a most probable next input symbol in said 
range of symbols by applying the symbol prediction 
functionality; 

and choosing said most probable next input symbol as said 
current symbol. 

The symbol prediction functionality may operate on at 
least one recent input symbol in consideration of a pre?x or 
Word based stochastic language model. 

This embodiment provides symbol prediction functional 
ity Which improves the accuracy of the user’ s highlighting of 
a desired symbol to be marked for selection. If the user 
accidentally misses the correct sensor position and instead 
actuates one in the vicinity thereof, the symbol prediction 
functionality Will assist him in a transparent manner, so that a 
more likely symbol than the one that corresponds to the 
accidentally actuated sensor position Will be highlighted 
instead. 

Sometimes, When the user correctly hits an intended sensor 
position Which represents a less likely symbol, the symbol 
prediction functionality may unfavorably contravene the 
user’ s intention and automatically change the highlighting to 
an adjacent symbol, statistically more likely but not the 
intended one in the particular case. HoWever, statistically 
speaking the opposite situation Will be more frequent; Where 
the symbol prediction functionality Will favorably change the 
highlighting from an unintentional and less likely symbol to 
an adjacent more likely one. Therefore, this embodiment Will 
increase the average “hit rate” of the highlighting in a trans 
parent Way, so that the user Will not notice the symbol pre 
diction functionality as something separate but Will simply 
feel that he performs surprisingly Well. 

The stochastic language model of the symbol prediction 
functionality may for instance be based on statistical n-gram 
(e.g. monogram, bigram or trigram) data, against Which a 
current n-gramicomprised by the (n-l) most recent input 
symbols appended by a respective one of the symbols from 
the range of symbolsiis evaluated to ?nd the most probable 
next input symbol. Alternatively, the stochastic language 
model may be based on entire Words. 

The range of symbols may be selected to include In neigh 
boring symbols on either sides of the candidate symbol in the 
symbol sequence, Where m may be for instance 1, 2 or 3. 
Weighting may be applied so that a ?rst order neighboring 
symbol (e.g. “B” or “D”, if the candidate symbol is “C”) is 
favored over a second order neighboring symbol (eg “A” or 
“E”), and so on, When determining the most probable next 
input symbol. Weighting may also be applied so that the most 
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6 
probable next input symbol must outperform the candidate 
symbol in terms of probability by a certain margin in order to 
replace the candidate symbol as current symbol. 

In one embodiment, the processing device is con?gured to 
detect a ?rst user actuation of a ?rst sensor position of said 
input device, determine from the ?rst sensor position a ?rst 
symbol position holding a ?rst symbol, and control the dis 
play to mark the ?rst symbol as available for selection, 
Wherein the processing device is further con?gured to detect 
a second user actuation of said input device, determine from 
said ?rst symbol position and said second user actuation a 
second symbol position holding a second symbol, and control 
the display to mark the second symbol as available for selec 
tion instead of the ?rst symbol. 

In one embodiment, the ?rst user actuation involves engag 
ing With the touch-sensitive sensor area at said ?rst sensor 
position, Wherein the second user actuation involves moving 
With maintained engagement along said main axis to a second 
sensor position from Which said second symbol position is 
determined. 

This arrangement alloWs the user to perform “click & 
scroll” operations by touching the sensor area at the ?rst 
sensor position and then, When it has been highlighted or 
otherWise marked, drag along the sensor area toWards the 
desired second position, the highlighting changing automati 
cally from the ?rst symbol to the second symbol (and advan 
tageously also betWeen symbols represented by intermediate 
sensor positions during the dragging movement, thereby giv 
ing the user feedback in the form of a scrolling sensation). 

In an embodiment Where each sensor position among said 
plurality of sensor positions is associated With a respective 
symbol position in said symbol sequence, the processing 
device may be provided With symbol prediction functionality 
and be con?gured to determine said second symbol by: 

determining a candidate symbol held by a symbol position 
With Which said second sensor position is associated; 

selecting a range of symbols from said symbol sequence, 
said range including said candidate symbol; 

determining a most probable next input symbol in said 
range of symbols by applying the symbol prediction 
functionality; 

and choosing said most probable next input symbol as said 
second symbol. 

The symbol prediction functionality may operate as has 
already been described above. In addition, When the symbol 
prediction functionality is applied after scrolling, the velocity 
of the movement from the ?rst sensor position to the second 
sensor position may be taken into account. 

It is particularly useful to apply the symbol prediction 
functionality When the velocity of movement is high, since 
this means that the user makes a rapid movement Which for 
obvious biomechanical reasons Will be very dif?cult for him 
to control accurately. For rapid movements on the elongated 
sensor area, the user Will often end at a second sensor position 
Which is different from the intended one, and the symbol 
prediction functionality Will contribute strongly to improved 
navigation accuracy. 
On the other hand, for sloW movements on the elongated 

sensor area, the symbol prediction functionality may be dis 
pensed With, thereby giving the user an opportunity for a 
?ne-tuned navigation to exactly the intended second sensor 
position, even if the second symbol represented by it is a less 
likely symbol. 
The elongated touch-sensitive sensor area of said input 

device may be provided as a touch rail in or at said surface of 



US 7,556,204 B2 
7 

said apparatus housing adjacent to said display and have a 
visual appearance Which is indifferent from surrounding parts 
of said surface. 
Making the touch rail invisible or at least indistinct com 

pared to the surrounding apparatus housing surface Will alloW 
more freedom in the industrial design of the apparatus. Plac 
ing the touch rail in close proximity of the display Will 
enhance usability in terms of ergonomics and eye/hand coor 
dination. 

The invention is particularly useful for portable equipment. 
Therefore, the electronic apparatus may advantageously be 
portable. Moreover, it may comprise a Wireless telecommu 
nication interface to a mobile telecommunications netWork. 
Therefore, the invention may advantageously be imple 
mented in or as a mobile terminal With a Wireless telecom 
munication interface to a mobile telecommunications net 
Work Which may be in compliance With any commercially 
available mobile telecommunications standard, including but 
not limited to GSM, UMTS, D-AMPS, CDMA2000, FOMA 
and TD-SCDMA. 

Other embodiments may involve other types of portable 
electronic apparatuses, including but not limited to a remote 
control device, a portable music player, a personal digital 
assistant (PDA), a hand-held (palmtop) computer, a GPS 
navigator, etc. Still other embodiments may involve station 
ary electronic apparatuses such as a car navigation system, a 
CD or DVD player, a television set, a stationary telephone, a 
facsimile machine, a printer, etc. 

Hence, according to the ?rst aspect of the invention, a 
portable electronic apparatus, for instance a mobile terminal, 
may be designed Without a traditional numeric or alphanu 
meric character keyboard, such as a l2-key ITU-T keypad, 
and yet provide manual input options like text entry as Well as 
number entry (e.g. manual dialing of telephone numbers to 
call). This has important advantages, since it alloWs greater 
freedom When designing the apparatus, facilitates miniatur 
iZation of the apparatus and permits realiZation With feWer 
components for manual input (i.e. a potential cost bene?t). 
Furthermore, user input is provided in an intuitive manner 
Which makes space-e?icient use of the available display area. 
A second aspect of the invention is a method for symbol 

input in an electronic apparatus having a display, the method 
involving: 

providing an input device having an elongated touch-sen 
sitive sensor area and capable of detecting user actuations of 
a plurality of sensor positions along a main axis of said 
elongated touch-sensitive sensor area; 

detecting a user actuation of a current sensor position 
among said plurality of sensor positions; 

determining, from said current sensor position, a current 
symbol position in a symbol sequence; and 

indicating on said display a current symbol held by said 
current symbol position in said symbol sequence. 

The method of the second aspect may furthermore contain 
any of the functional features de?ned above for the ?rst aspect 
of the invention. 

Athird aspect of the invention is an electronic apparatus for 
symbol input, the apparatus comprising: 
means for detecting user actuations of a plurality of sensor 

positions along a main axis of an elongated touch-sensitive 
sensor area; 

means for detecting a user actuation of a current sensor 

position among said plurality of sensor positions; 
means for determining, from said current sensor position, a 

current symbol position in a symbol sequence; and 
means for indicating a current symbol held by said current 

symbol position in said symbol sequence. 
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8 
The electronic apparatus of the third aspect may further 

more contain means for performing any of the functional 
features de?ned above for the ?rst aspect of the invention. 
A fourth aspect of the invention is a computer program 

product comprising machine-readable instructions Which, 
When executed by a processor, perform the steps of 

detecting a user actuation of a current sensor position 
among a plurality of sensor positions along a main axis of an 
elongated touch-sensitive sensor area of an input device; 

determining, from said current sensor position, a current 
symbol position in a symbol sequence; and 

indicating, on a display, a current symbol held by said 
current symbol position in said symbol sequence. 
The computer program product of the fourth aspect may 

furthermore contain machine-readable instructions Which, 
When executed by the processor, perform any of the func 
tional features de?ned above for the ?rst aspect of the inven 
tion. Furthermore, the computer program product may advan 
tageously be executed by the processing device of the 
electronic apparatus according to the ?rst aspect. 

Other aspects, objectives, features and advantages of the 
present invention Will appear from the folloWing detailed 
disclosure, from the attached dependent claims as Well as 
from the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will noW be described in more detail, 
reference being made to the enclosed draWings, in Which: 

FIG. 1 is a schematic illustration of different typical but 
non-limiting examples of environments in Which different 
embodiments of the electronic apparatus of the invention may 
be exercised, Where one embodiment is a mobile terminal and 
another embodiment is a remote control device. 

FIG. 2a is a schematic front vieW illustrating a mobile 
terminal according to the prior art. 

FIG. 2b is a schematic front vieW illustrating the mobile 
terminal of FIG. 1 in more detail, shoWing its user interface 
Which involves a display and an elongated touch-sensitive 
sensor area, or touch rail, for symbol input. 

FIGS. 2c-2e illustrate alternative embodiments of the 
mobile terminal of FIG. 1. 

FIG. 3 is a schematic block diagram representing an inter 
nal component, softWare and protocol structure of the mobile 
terminal shoWn in FIG. 2b. 

FIGS. 4a-4b are diagrams that illustrate ?rst and second 
embodiments of a method of inputting symbols to a symbol 
handling softWare application in the mobile terminal of FIG. 
2b. 

FIGS. 5a to 5j illustrate screenshots of a display of the 
mobile terminal, taken during input of a short text message by 
a mobile terminal provided With a touch rail. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates, in a non-limiting manner, tWo examples 
of environments in Which different embodiments of the elec 
tronic apparatus may be used for symbol input. The embodi 
ments of FIG. 1 are both portable, but, as has already been 
explained, the invention may also be applied to stationary 
equipment. 
The ?rst embodiment is a mobile terminal 100 Which is part 

of a cellular telecommunications system. In the telecommu 
nication system of FIG. 1, various telecommunications ser 
vices such as cellular voice calls, WWW Wap broWsing, cellu 
lar video calls, data calls, facsimile transmissions, still image 
transmissions, video transmissions, electronic message trans 
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missions and electronic commerce may be performed 
between the mobile terminal 100 and other devices, such as 
another mobile terminal or stationary telephone 132. It is to 
be noted that for different embodiments of the mobile termi 
nal 100 and in different situations, different ones of the tele 
communications services referred to above may or may not be 
available; the invention is not limited to any particular set of 
services in this respect. 
The mobile terminal 100 is connected to a mobile telecom 

munications netWork 110 through an RF link 102 via a base 
station 104. The mobile terminal 100 and the mobile telecom 
munications netWork 110 may be in compliance With any 
commercially available mobile telecommunications stan 
dard, including but not limited to GSM, UMTS, D-AMPS, 
CDMA2000, FOMA and TD-SCDMA. The external and 
internal parts of the mobile terminal 100 Will be described in 
more detail beloW With reference to FIGS. 2b and 3. 
A public sWitched telephone netWork (PSTN) 130 is con 

nected to the mobile telecommunications netWork 110 in a 
familiar manner. Various telephone terminals, including the 
abovementioned stationary telephone 132, are connected to 
the PSTN 130. 

The mobile telecommunications netWork 110 is opera 
tively connected to a Wide area netWork 120, Which may be 
Internet or a part thereof. An Internet server 122 has a data 
storage 124 and is connected to the Wide area netWork 120, as 
is an Internet client computer 126. The server 122 With its data 
storage 124 may host a WWW/Wap server capable of serving 
WWW/Wap content to the mobile terminal 100. 

The system illustrated in FIG. 1 serves exemplifying pur 
poses only. 

The mobile terminal 100 of the ?rst embodiment may be 
used for symbol input in various situations and for various 
purposes, such as for controlling any of the telecommunica 
tion services referred to above. The rest of this description 
Will relate, as a non-limiting example, to symbol input in the 
form of character entries to form a text message in a symbol 
handling softWare application 350 (FIG. 3) in the mobile 
terminal. 

First, hoWever, the second embodiment 154 of a portable 
electronic apparatus for symbol input Will be brie?y referred 
to. The second embodiment is a remote control device 154 
having a simple user interface in the form of a display and 
touch rail for symbol input. The user 1 may use the remote 
control device 154 so as to control a television set 150, digital 
receiver 152 and or various services Which are accessible via 
for instance the Internet 120 or the PSTN 130. To this end, the 
user 1 Will actuate the touch rail to navigate and select among 
a plurality of available symbols presented as eg characters or 
icons on the display, in much the same manner as Will be 
described in more detail later for the mobile terminal 100/200' 
of the ?rst embodiment. 

Therefore, referring back to the ?rst embodiment, the 
mobile terminal thereof is illustrated in more detail as 200' in 
FIG. 2b. Externally, the mobile terminal 200' has an apparatus 
housing 207 Which contains a speaker or earphone 202, a 
microphone 205, a display 203 and a set of keys 204'. In 
contrast to the prior art terminal 200 of FIG. 2a, no ITU-T 
type keypad is necessary and may therefore be dispensed 
With. The set of keys 204' for the mobile terminal 200' there 
fore only has a limited number of keys 204b-204e. 

These keys 204' may include left and right soft keys 20419 
and 2040, a Send key 204d (corresponding to Call/-Yes/OK 
on various existing telephone models) and an End key 204e 
(corresponding to Hangup/ No/ Cancel). Alternatively or addi 
tionally, the keys 204' may include a clear key (for actions 
such as backspace, escape etc), an application key (alloWing 
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10 
the user to toggle betWeen applications and items in a menu 
based main application menu), and an alpha key (for use in 
some applications for changing dictionaries and performing 
multiple selection actions). As Will be appreciated by a man 
skilled in the art, the keys 204' Will be assigned different 
functions or actions in different situations in the user inter 
face. 
A joystick 211 or other type of navigational input device, 

such as a four/?ve-Way navigation key, may also be provided. 
Additionally, other Well knoWn external components may be 
present, such as volume control keys, poWer-on button, bat 
tery, charger interface and accessory interface. 
As a means for symbol input, the mobile terminal 200' has 

an input device With an elongated touch-sensitive sensor area 
220, referred to as touch rail in the folloWing. 

In the present embodiment, the touch rail 220 has the form 
of an elongated touch-sensitive sensor area having dimen 
sions 41 mm><2 mm:82 mm2 and being based on resistive 
touch sensor technology Which is pressure-sensitive. There 
fore, the touch rail 220 is capable not only of detecting actua 
tions among a large number of sensor points in the touch 
sensitive sensor area, but also to detect different application 
forces, at least such that it can differentiate betWeen a stronger 
depression and a Weaker depression at any of the sensor 
points. Such pressure-sensitive resistive touch sensor tech 
nology is commercially available from different sources, as is 
Well knoWn per se to the skilled person. 

In the embodiment of FIG. 2b, the touch rail 220 is located 
adjacent to a rightmost borderpart of the display 203 at a front 
surface 207F of the apparatus housing 207. In the alternative 
embodiments shoWn in FIGS. 20, 2d and 2e, the touch rail 220 
is located to the left of the display 203 at the front surface 
207p, beloW the display 203 at the front surface 207p, and 
near the display 203 but at a short-side surface 207s, respec 
tively. As has already been explained, different ones of these 
arrangements are particularly suitable for one-handed use by 
right-handed and left-handed users. 
As Will be apparent from the use case illustrated further 

beloW With reference to FIGS. 5a-5j, the touch rail Will be 
used by the user 1 to navigate and select among available 
symbols in a symbol sequence 230 by depressing the touch 
rail at desired sensor positions. Advantageously, the user 1 
may hold the mobile terminal 200' in one hand and actuate the 
touch rail 220 as desired by moving his thumb in opposite 
directions 222 along a main axis of the touch rail 220.Also see 
the description of FIGS. 4a-4b beloW for further details. 

It is to be noticed that the introduction of the touch rail 220 
instead of a conventional input device like an ITU-T type 
keypad makes valuable space savings on the front surface 
207 Fof the apparatus housing 207. In the embodiment of FIG. 
2b, these space savings are used both for reducing the siZe of 
the apparatus housing 207 compared to the prior art terminal 
200 of FIG. 2a, and for increasing the siZe of the display 203 
versus the total front surface 207p. 
The internal component, softWare and protocol structure of 

the mobile terminal 200' Will noW be described With reference 
to FIG. 3. The mobile terminal has a processing device or 
controller 300 Which is responsible for the overall operation 
of the mobile terminal and Which may be implemented by any 
commercially available CPU (“Central Processing Unit”) or 
DSP (“Digital Signal Processor”), or alternatively by any 
other electronic programmable logic device such as an ASIC 
(“Application-Speci?c Integrated Circuit”). The processing 
device 300 has associated electronic memory 302 such as 
RAM memory, ROM memory, EEPROM memory, ?ash 
memory, hard disk, or any combination thereof. The memory 
302 is used for various purposes by the processing device 300, 
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one of them being for storing data and program instructions 
for various software in the mobile terminal. 

The software includes a real-time operating system 320, 
drivers for a man-machine interface (MMI) 334, an applica 
tion handler 332 as Well as various applications. The appli 
cations include the aforementioned symbol-handling appli 
cation 350, as Well as various other applications 360 and 370. 
In the disclosed embodiment, the symbol-handling applica 
tion 350 is an application capable of accepting character input 
from the user 1, such as a messaging application (eg SMS, 
MMS, email or Instant Messaging), a phonebook application, 
a WAP WWW broWser, a calendar application, a Word pro 
cessing application, a notepad application, a call handling 
application accepting manual dialing of a telephone number 
to call, a calculator, or any other application Which uses at 
least one ?eld for text, character, digit or symbol input. 

The MMI 334 also includes one or more hardWare control 
lers, Which together With the MMI drivers cooperate With the 
display 336/203, the touch rail 220, keys 204' and joystick 
211 (commonly referred to as input devices 338 in FIG. 3), as 
Well as various other I/O devices 339 such as the microphone 
205, the speaker 337/202, a vibrator, a ringtone generator, an 
LED indicator, etc. As is commonly knoWn, the user may 
operate the mobile terminal through the man-machine inter 
face thus formed. 

The softWare also includes various modules, protocol 
stacks, drivers, etc., Which are commonly designated as 330 
and Which provide communication services (such as trans 
port, netWork and connectivity) for an RF interface 306, and 
optionally a Bluetooth interface 308 and/ or an IrDA interface 
310. The RF interface 306 comprises an internal or external 
antenna as Well as appropriate radio circuitry for establishing 
and maintaining a Wireless link to a base station (e. g. the link 
102 and base station 104 in FIG. 1).As is Well knoWn to a man 
skilled in the art, the radio circuitry comprises a series of 
analogue and digital electronic components, together form 
ing a radio receiver and transmitter. These components 
include, inter alia, band pass ?lters, ampli?ers, mixers, local 
oscillators, loW pass ?lters, AD/DA converters, etc. 

The mobile terminal also has a SIM card 304 and an asso 
ciated reader. As is commonly knoWn, the SIM card 304 
comprises a processor as Well as local Work and data memory. 

Reference is noW made to FIG. 4a Which illustrates a 
method of inputting symbols to a symbol-handling softWare 
application in the mobile terminal of FIG. 2b. As seen in FIG. 
4a, the touch rail is divided into a consecutive sequence of 
logical sensor positions 404. Each logical sensor position 404 
has a plurality of physical touch-sensitive sensor points 402. 
Activation of any such sensor point 402 in a particular sensor 
position 404 Will be interpreted, by the touch rail 220 itself or 
the processing device 300, as actuation of that particular 
sensor position 404. 

In FIG. 4a, the symbol sequence 230 is presented by the 
processing device 300 on the display 203 as a vertical list of 
Latin characters in alphabetical order. Thus, each 
character. . . , C, D, E, . . .holds arespective symbol position 

406. For the convenience of the user 1, the symbol positions 
406 are horiZontally aligned With the sensor positions 404, so 
that the character list 230 Will serve as a legend that explains 
the meaning of each sensor position to the user 1 and so that 
each sensor position 404 Will be associated With a respective 
symbol position 406. It is to be noticed that the boundaries of 
each sensor position need not be visible in reality; they are 
shoWn in FIG. 411 for educational purposes. Moreover, it is to 
noticed that in reality, the character list Will preferably be 
shoWn much closer to the touch rail 220. 
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12 
In a step 410, the processing device 300 detects actuation of 

a current sensor position 4046. In step 412, the particular 
current symbol position 4066 in the character list 230 is deter 
mined Which is associated With the current sensor position 
4046. Then, in step 414 the symbol F held by the thus deter 
mined current symbol position 4066 is marked as available for 
selection by highlighting it. 
As seen by horizontal arroWs 409 in FIG. 4a, in this 

embodiment, actuation of a certain sensor position 404 Will 
alWays cause marking of the same corresponding symbol 
position 406. 

The user 1 may select a marked symbol by depressing the 
touch rail slightly harder. He may also maintain the depres 
sion at the original pressure level and slide his thumb up or 
doWn on the touch rail 220, thereby causing scrolling in the 
character list 230 by accordingly changing the highlight to 
preceding or folloWing characters in the character list 230. 
When arriving at the desired target symbol position 406, he 
may select the symbol by depressing slightly harder on the 
touch rail 220. Alternatively, he may have another character 
highlighted by lifting his thumb and then reapplying it at the 
desired sensor position 404. 
The embodiment of FIG. 4b uses symbol prediction func 

tionality Which Will transparently assist the user When trying 
to actuate the touch rail 220 at the correct sensor positions 
404. In step 420, actuation of a current sensor position 4046 is 
detected as in aforementioned step 410. Then, in step 422 a 
candidate symbol F is determined as the symbol held by the 
symbol position 4066 associated With the current sensor posi 
tion 4046. 

Then, the processing device 300 proceeds to step 424 
Where symbol prediction functionality is applied to determine 
a most probable symbol. This step involves choosing a range 
of symbols that includes the candidate symbol F. In the 
present embodiment, the range of symbols is chosen as the 
tWo closest neighbor symbols above and beloW the candidate 
symbol, together With the candidate symbol itself. Thus, in 
the present example, {DEFGH} are chosen as range of sym 
bols. Out of this range, the symbol prediction functionality 
determines the mo st probable next symbol, preferably taking 
into consideration also recent input symbol(s), as has already 
been explained in a previous section of this document. 

Finally, the most probable symbol E is marked by the 
processing device 300 as available for selection in step 426. 

The symbol prediction functionality may be included in 
said set of MMI drivers 334, or it may be provided as separate 
softWare executable by the processing device 300. In other 
embodiments it may even be realiZed partly or entirely in 
hardWare, for instance in the form of an ASIC. 
A use case Will noW be presented With reference to FIGS. 

5a to 5j. The use case concerns inputting a short text message, 
“Hi World”, by using the touch rail 220 of the mobile terminal 
200' With the embodiment explained above for FIG. 4b (With 
symbol prediction functionality). 
As seen in FIG. 5a, the character list 230 is shoWn verti 

cally in the rightmost part of the display 203. The character 
list 230 includes the full alphabet as Well as a space symbol 
502 and mode sWitch symbols 504a and 5041,. Selection of 
symbol 504a Will cause the processing device 300 to change 
the list 230 to a numeric list, containing e.g. digits “0” through 
“9” as Well as mathematical operators, etc. Selection of sym 
bol 5041, Will cause the processing device 300 to change to a 
special symbol list, containing for instance punctuation sym 
bols or non-Latin characters. 

In FIG. 5a, the user Wants to move his thumb to the touch 
rail sub area (sensorposition) representing “H” (symbol posi 
tion 500a) but accidentally touches the sub area next to “I”. 
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“I” and “H” are held equally likely by the symbol prediction 
functionality, and “I” is highlighted as seen at 5001,. 

In FIG. 5b, maintaining his engagement With the touch rail 
220, the user moves his thumb slightly upwards, making “H” 
the highlighted character as seen at 500C. The user depresses 
the touch rail 220 slightly harder, and “H” is shoWn at 510 on 
the display 203. 

In FIG. 50, still maintaining his engagement With the touch 
rail 220, the user moves his thumb slightly doWn-Wards to 
highlight the character “I”, as seen at 500,. The user depresses 
the touch rail 220 slightly harder, and “I” is added to the text 
shoWn at 510. 

In FIG. 5d, the user lifts his thumb and moves it to the 
bottom of the touch rail 220 to access the space character “ ” 

at 500f. The user is actually touching the sub area next to “Z” 
at 5008, but the transparent symbol prediction functionality 
?nds “_” more likely than “Z”, and therefore “_” is high 
lighted at 500.4 

The user depresses the touch rail 220 slightly harder, and 
“_” is added to the text shoWn at 510. 

In FIG. 5e, maintaining his engagement With the touch rail 
220, the user moves his thumb upWards, making “W” the 
highlighted character as seen at 500g. The user depresses the 
touch rail 220 slightly harder, and “W” is shoWn at 510 on the 
display 203. 

In FIG. 5], the user lifts his thumb and moves it to the 
character “0” but accidentally hits the touch rail at “Q” 
(500,). HoWever, the transparent symbol prediction function 
ality regards “0” more likely than “P”, “Q”, “R” and “S” and 
therefore highlights “0”, as intended and seen at 5001-. The 
user depresses the touch rail 220 slightly harder, and “O” is 
shoWn at 510 on the display 203. 

In FIG. 5g, maintaining his engagement With the touch rail 
220, the user moves his thumb doWnWards, making “R” the 
highlighted character as seen at 5001-. The user depresses the 
touch rail 220 slightly harder, and “R” is shoWn at 510 on the 
display 203. 

In FIG. 5h, the user lifts his thumb, moves it to the character 
“L” (500k) and successfully hits this sub area of the touch rail 
220. HoWever, “K” is the more likely character given the 
previous three recently input characters, and therefore “K” is 
highlighted instead at 5001. 

To correct this, in FIG. 51', the user slides his thumb on the 
touch rail doWnWards, until “L” is highlighted at 500m. The 
user depresses the touch rail 220 slightly harder, and “L” is 
shoWn at 510 on the display 203. 

Finally, in FIG. 5j, the user lifts his thumb and attempts to 
hit the sub area of the touch rail 220 at “D” but accidentally 
selects “B” (500”). Nevertheless, the symbol prediction func 
tionality highlights “D” at 5000, since this is the most likely 
character given the previous input. 

The invention has mainly been described above With ref 
erence to a feW embodiments. HoWever, as is readily appre 
ciated by a person skilled in the art, other embodiments than 
the ones disclosed above are equally possible Within the scope 
of the invention, as de?ned by the appended patent claims. 

For instance, in one alternative embodiment, only a subset 
of the symbols in the symbol sequence are shoWn at a time on 
the display. Thus, if the symbol sequence involves the full 
alphabet from “A” to “Z”, plus some control symbols, the 
processing device 300 may be adapted to shoW only a total of 
for instance nine symbols upon detected actuation of the 
touch railifour preceding neighbor symbols, the particular 
symbol deemed to be associated With the actuation, and four 
succeeding neighbor symbols. This embodiment has an 
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14 
advantage in that it supports application of the inventive func 
tionality also in a limited user interface having only a small 
siZed display. 
What is claimed is: 
1. An electronic apparatus having a user interface for sym 

bol input, the apparatus comprising: 
a display; 
an input device having an elongated touch-sensitive sensor 

area and capable of detecting user actuations of a plu 
rality of sensor positions along a main axis of said elon 
gated touch-sensitive sensor area; and 

a processing device coupled to said display and said input 
device, 
Wherein the processing device, in response to a user 

actuation of a current sensor position among said 
plurality of sensor positions of said input device, is 
con?gured to: 

determine, from said current sensor position, a current 
symbol position in a symbol sequence, and 
control said display to indicate a current symbol held by 

said current symbol position in said symbol sequence; 
and Wherein 

the processing device is con?gured to control said dis 
play for presentment of said symbol sequence in a 
predetermined and ?xed order, and to control said 
display to indicate said current symbol held by said 
current symbol position by marking it as available for 
selection; and 

Wherein the processing device is con?gured to detect a ?rst 
user actuation of a ?rst sensor position of said input 
device, determine from the ?rst sensor position a ?rst 
symbol position holding a ?rst symbol, and control the 
display to mark the ?rst symbol as available for selec 
tion, and Wherein the processing device is further con 
?gured to detect a second user actuation of said input 
device, determine from said ?rst symbol position and 
said second user actuation a second symbol position 
holding a second symbol, and control the display to 
mark the second symbol as available for selection 
instead of the ?rst symbol. 

2. An electronic apparatus as de?ned in claim 1, further 
having an apparatus housing, Wherein a display area of said 
display is provided at a surface of said apparatus housing 
adj acently to the elongated touch-sensitive sensor area of said 
input device. 

3. An electronic apparatus as de?ned in 2, Wherein said 
symbol sequence is presented near a border of said display 
area adjacently to and in alignment With the main axis of said 
elongated touch-sensitive sensor area, such that the sensor 
positions of the sensor area are aligned With respective ones 
of said symbol positions of the presented symbol sequence. 

4. An electronic apparatus as de?ned in claim 2, Wherein 
the elongated touch-sensitive sensor area of said input device 
is provided as a touch rail in or at said surface of said appa 
ratus housing adjacent to said display and has a visual appear 
ance Which is indifferent from surrounding parts of said sur 
face. 

5. An electronic apparatus as de?ned in claim 1, Wherein 
the input device is implemented by a touch-sensitive sensor 
selected from the group consisting of: a resistive touch-sen 
sitive sensor, a capacitive touch-sensitive sensor, an acoustic 
Wave sensor, an accelerometer sensor, an optical (e.g. infra 
red) sensor, an electromechanical sensor, an electromagnetic 
sensor, or any combination of the above. 

6. An electronic apparatus as de?ned in claim 1, Wherein 
the input device and the display are jointly implemented by a 
touch-sensitive display, said elongated touch-sensitive sensi 
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tive sensor area of the input device being implemented by a 
particular display sub area of the touch-sensitive display. 

7. An electronic apparatus as de?ned in claim 1, Wherein 
the processing device is further con?gured to detect the 
occurrence of a selective event on said touch-sensitive sensor 

area of the input device, and in response cause selection of 
said marked symbol as a current input symbol. 

8. An electronic apparatus as de?ned in claim 7, aforesaid 
user actuation involving a certain force of actuation by the 
user onto said touch-sensitive sensor area, Wherein the selec 
tive event is detected as a further user actuation of said touch 
sensitive sensor area, the further user actuation involving a 
larger force of actuation than said certain force of actuation. 

9. An electronic apparatus as de?ned in claim 1, Wherein 
each sensor position among said plurality of sensor positions 
is associated With a respective symbol position in said symbol 
sequence and Wherein the processing device is con?gured to 
determine said current symbol position from said current 
sensor position by choosing a symbol position With Which 
said current sensor position is associated. 

10. An electronic apparatus as de?ned in claim 1, 
Wherein each sensor position among said plurality of sen 

sorpositions is associated With a respective symbol posi 
tion in said symbol sequence, and 

Wherein the processing device has access to symbol pre 
diction functionality and is con?gured to determine said 
current symbol by: 
determining a candidate symbol held by a symbol posi 

tion With Which said current sensor position is asso 

ciated; 
selecting a range of symbols from said symbol sequence, 

said range including said candidate symbol; 
determining a most probable next input symbol in said 

range of symbols by applying the symbol prediction 
functionality; 

and choosing said most probable next input symbol as 
said current symbol. 

11. An electronic apparatus as de?ned in claim 10, Wherein 
the symbol prediction functionality operates on at least one 
recent input symbol in consideration of a pre?x or Word based 
stochastic language model. 

12. An electronic apparatus as de?ned in claim 1, Wherein 
the ?rst user actuation involves engaging With the touch 
sensitive sensor area at said ?rst sensor position, and Wherein 
the second user actuation involves moving With maintained 
engagement along said main axis to a second sensor position 
from Which said second symbol position is determined. 

13. An electronic apparatus as de?ned in claim 12, 
Wherein each sensor position among said plurality of sen 

sorpositions is associated With a respective symbol posi 
tion in said symbol sequence, and 

Wherein the processing device is provided With symbol 
prediction functionality and is con?gured to determine 
said second symbol by: 
determining a candidate symbol held by a symbol posi 

tion With Which said second sensor position is asso 

ciated; 
selecting a range of symbols from said symbol sequence, 

said range including said candidate symbol; 
determining a most probable next input symbol in said 

range of symbols by applying the symbol prediction 
functionality; 

and choosing said most probable next input symbol as 
said second symbol. 

14. An electronic apparatus as de?ned in claim 1, compris 
ing a Wireless telecommunication interface to a mobile tele 
communications network. 

16 
15. A method for symbol input in an electronic apparatus 

having a display, the method comprising: 
providing an input device having an elongated touch-sen 

sitive sensor area and capable of detecting user actua 
5 tions of a plurality of sensor positions along a main axis 

of said elongated touch-sensitive sensor area; 
detecting a user actuation of a current sensor position 
among said plurality of sensor positions; 

determining, from said current sensor position, a current 
symbol position in a symbol sequence; and 

indicating on said display a current symbol held by said 
current symbol position in said symbol sequence; 

presenting said symbol sequence in a predetermined and 
?xed order, and marking said current symbol held by 
said current symbol position as available for selection; 
and 

detecting a ?rst user actuation of a ?rst sensor position of 
said input device, determining from the ?rst sensor posi 
tion a ?rst symbol position holding a ?rst symbol, and 
marking the ?rst symbol as available for selection, and 

detecting a second user actuation of said input device, 
determining from said ?rst symbol position and said 
second user actuation a second symbol position holding 
a second symbol, and marking the second symbol as 
available for selection instead of the ?rst symbol. 

16.An electronic apparatus for symbol input, the apparatus 
comprising: 
means for detecting user actuations of a plurality of sensor 

positions along a main axis of an elongated touch-sen 
sitive sensor area; 

means for detecting a user actuation of a current sensor 
position among said plurality of sensor positions; 

means for determining, from said current sensorposition, a 
current symbol position in a symbol sequence; and 

means for indicating a current symbol held by said current 
symbol position in said symbol sequence; 
means for presentment of said symbol sequence in a 

predetermined and ?xed order, and to control said 
display to indicate said current symbol held by said 
current symbol position by marking it as available for 
selection; 

means for detecting a ?rst user actuation of a ?rst sensor 
position of said input device, determine from the ?rst 
sensor position a ?rst symbol position holding a ?rst 
symbol, and control the display to mark the ?rst symbol 
as available for selection, and 

detecting a second user actuation of said input device, 
determine from said ?rst symbol position and said sec 
ond user actuation a second symbol position holding a 
second symbol, and control the display to mark the 
second symbol as available for selection instead of the 
?rst symbol. 

17. A computer program product comprising machine 
readable instructions Which, When executed by a processor, 
perform the steps of: 

detecting a user actuation of a current sensor position 
among a plurality of sensor positions along a main axis 
of an elongated touch-sensitive sensor area of an input 

device; 
determining, from said current sensor position, a current 

symbol position in a symbol sequence; and 
indicating, on a display, a current symbol held by said 

current symbol position in aid symbol sequence; 
controlling said display for presentment of said symbol 

sequence in a predetermined and ?xed order, and to 
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controlling said display to indicate said current sym 
bol held by said current symbol position by marking it 
as available for selection; 

detecting a ?rst user actuation of a ?rst sensor position of 

said input device, determining from the ?rst sensorposi 
tion a ?rst symbol position holding a ?rst symbol, and 
controlling the display to mark the ?rst symbol as avail 

5 

18 
able for selection, and detecting a second user actuation 
of said input device, determining from said ?rst symbol 
position and said second user actuation a second symbol 
position holding a second symbol, and controlling the 
display to mark the second symbol as available for selec 
tion instead of the ?rst symbol. 

* * * * * 
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